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(54) GRAVURE PRINTING PLATE AND LAMINATED ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gravure printing plate, for 
which the dispersion of the transfer amount at a pattern end part is 
suppressed. 

SOLUTION: On the printing plate 1, a plurality of rectangular 
recessed parts 1 1 are formed on the inner side of a prescribed 
printing pattern frame 4. The printing pattern frame 4 is formed, by 
applying photoresist to a part where the recessed parts 1 1 are not 
to be formed on the printing plate 1 and performing exposure, 
development and etching. In this case, among the recessed parts 1 1 
constituting a printing pattern, the recessed parts 11a and 1 lb at 
the end part of the printing pattern frame 4 are formed, so as to 
almost equalize widths Wa and Wb which are cut by the end part of 
the printing pattern frame 4. The printing plate 1 is installed to a roll 
and conductive paste is filled in the recessed parts 11, 11a and 11b. 
When the roll is brought into contact with a dielectric sheet (body 
to be printed), transfer is conducted to the surface of the dielectric 
sheet, and a prescribed internal electrode pattern (printing pattern) 
is formed. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
gravure printing plate, for which the 
dispersion of the transfer amount at a pattern 
end part is suppressed. 
SOLUTION: On the printing plate 1, a 
plurality of rectangular recessed parts 1 1 are 
formed on the inner side of a prescribed 
printing pattern frame 4. The printing pattern 
frame 4 is formed, by applying photoresist to 
a part where the recessed parts 1 1 are not to 
be formed on the printing plate 1 and 
performing exposure, development and 
etching. In this case, among the recessed parts 11 constituting a printing pattern, 
the recessed parts 1 1a and 1 1 b at the end part of the printing pattern frame 4 are 
formed, so as to almost equalize widths Wa and Wb which are cut by the end 
part of the printing pattern frame 4. The printing plate 1 is installed to a roll and 
conductive paste is filled in the recessed parts 11, 11a and 11b. When the roll is 
brought into contact with a dielectric sheet (body to be printed), transfer is 
conducted to the surface of the dielectric sheet, and a prescribed internal 
electrode pattern (printing pattern) is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the gravure version used for the gravure which prepares a 
predetermined pattern in a version front face, fills up this pattern with an imprint 
object, and imprints said imprint object to a transferred object It consists of the 
aggregates of the crevice formed so that it might succeed in a predetermined 
include angle to **** of two or more of said gravure versions with which said 
pattern was arranged, the aperture width of said **** direction of the adjacent 
crevices which form **** of said pattern among said two or more crevices is in 



abbreviation etc. by carrying out, and it is the gravure version. 

[Claim 2] The gravure version according to claim 1 two or more crevices of 

whose which form said pattern are some repeat patterns of the same 

configuration. 

[Claim 3] The gravure version according to claim 1 which arranged the auxiliary 
crevice of the same dimension for every side at the edge of said pattern. 
[Claim 4] The gravure version according to claim 1 to 3 said whose imprint object 
with which it fills up is conductive paste which forms the internal electrode of 
laminating mold electronic parts. 

[Claim 5] Laminating electronic parts equipped with said internal electrode which 
carried out the laminating of an internal electrode and the dielectric layer by turns, 
applied to the ceramic green sheet front face the conductive paste which is said 
imprint object using said gravure version in the laminating electronic parts which 
come to prepare an external electrode in the element assembly compressed and 
sintered, and was formed by drying. 



[Translation done.] 
* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating electronic parts 
equipped with the gravure version used in order to carry out gravure of the 
internal electrode to the gravure which imprints an imprint object to a transferred 
object, especially the dielectric sheet which constitutes laminating electronic 
parts, and the internal electrode formed using this gravure version. 
[0002] 

[Description of the Prior Art] When the internal electrode of laminating electronic 
parts was conventionally formed by gravure, the solid crevice doubled with the 
configuration of that internal electrode formed was formed, this crevice was filled 
up with conductive paste, and it was imprinting on the ceramic sheet front face. 
However, since the configuration of a crevice was large, the problem of stopping 
being in agreement with the configuration of an internal electrode where the 
configuration of the imprinted conductive paste was beforehand set up according 
to the error of the conductive paste with which it fills up, the error of the 
dimension of a crevice, and process conditions had arisen. 
[0003] The gravure version which solves this problem is indicated by ** JP,6- 
316174,A. 

[0004] ** In invention, the configuration of the crevice formed in the gravure 
version is used as the aggregate of two or more arranged small crevices. 
[0005] these - small - what was formed so that a **** crevice might become 
parallel to **** of the gravure version, and the thing formed with the 
predetermined include angle existed. 

[0006] Since the arris part which separates a crevice in parallel and 
perpendicularly exists to the printing direction when it is formed so that a small 
crevice may become parallel to **** of the gravure version here, if it prints using 
this printing version, the part by which conductive paste is not printed along with 
an arris part will arise. Although the non-printed section made by the arris part of 
this perpendicular direction is canceled by the concordance of conductive paste, 



the non-printed section of the conductive paste by the arris part of the parallel 
approach is not canceled easily. Therefore, if the conductive paste pattern 
formed in this way is dried and an internal electrode is formed, while thickness 
will become an ununiformity, depending on the case, the non-flowing section may 
be disconnected by being made in an internal electrode. 
[0007] On the other hand, if the gravure version which consists of a crevice 
formed in **** with the fixed include angle is used, generating of the above open 
circuits can be controlled. 

[0008] Such a gravure version is explained with reference to drawing 4 . (a) of 
drawing 4 is the top view of the printing version, and (b) is a top view in the 
condition of having applied each resist to the printing version. For the printing 
version and 2, as for a wrap resist pattern and 4, in drawing 4 , a grid-like resist 
pattern and 3 are [ 1 / a printing pattern frame and 5 ] rectangle-like patterns 
about the non-printed section. 

[0009] The grid-like resist pattern 2 is applied to the printing version 1 so that two 
or more rectangle-like patterns 5 may be formed. Next, a resist pattern 3 is 
applied and a part without resist material constitutes the printing pattern frame 4 
so that it can print only in the predetermined range. 

[0010] The printing version 1 with which these resist material was applied is 

i 

exposed, only a part without resist material causes a reaction, and a presentation 
changes. Next, only a part (part from which the presentation changed) without 
resist material is hollowed by exposing to the solvent which resist material does 
not dissolve the printing version 1 , but dissolves the base material of the printing 
version 1, and performing a predetermined chemical treatment. Then, the resist 
material 2 and 3 is removed by exposing to the solvent which dissolves only 
resist material and does not dissolve the base material of the printing version 1, 
and performing a predetermined chemical treatment. 

[0011] Thus, for example, in forming the internal electrode of electronic parts, it 
forms two or more crevices filled up with conductive paste. This printing version 1 
is installed in a roll, and conductive paste is filled up into the crevice in the 



! 



printing pattern frame 4 with supplying conductive paste by the predetermined 
approach. Then, a predetermined pattern is formed by contacting the printing 
version filled up with conductive paste to a ceramic green sheet, and imprinting 
conductive paste. An internal electrode is formed by drying the pattern by the 
formed conductive paste. 

[0012] Thus, the configuration of a stacked type ceramic condenser equipped 
with the formed internal electrode is explained with reference to drawing 5 . 
[0013] Drawing 5 is the side-face sectional view of a stacked type ceramic 
condenser, and, as for an internal electrode and 23, the dielectric layer which a 
stacked type ceramic condenser and 21 become from a ceramic green sheet in 
20, and 22 are [ an element assembly and 24 ] external electrodes. 
[0014] Each element assembly 23 is formed by carrying out the laminating of the 
ceramic green sheet 21 equipped with the internal electrode 22 formed of 
gravure, forming a layered product and cutting this layered product in the 
thickness direction by compressing and sintering. Next, conductive paste is 
applied and calcinated to the end face of this element assembly 23, and the 
external electrode 24 is formed so that it may flow in an internal electrode 22. 
Thus, a stacked type ceramic condenser 20 is formed. 
[0015] 

[Problem(s) to be Solved by the Invention] However, the technical problem which 
is shown below and which should be solved existed in laminating electronic parts 
equipped with the formed internal electrode using such the conventional gravure 
version and it. 

[0016] It is the partial enlarged drawing of conductive paste with which the top 
view of the printing pattern of the printing version was imprinted for (a) of drawing 
6 , and the partial enlarged drawing of the edge of the printing pattern frame 4, 
the related Fig. of the amount of conductive paste imprints, and (c) were 
imprinted for (b). 

[0017] The crevice where a printing pattern frame and 11 require a rectangle-like 
crevice, and 4 requires 11a, 11b, and 1 1 c for the edge of a printing pattern in 



i 
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drawing 6 , respectively, and 51 are the edges (heights, crevice) of a conductive 
paste printing pattern, and conductive paste, and 51a and 51b are wa, wb, and 
wc. Width of face [ in / respectively / the printing pattern edge of Crevices 11a, 
1 1 b, and 11c], Va, and Vb It is the amount of conductive paste imprints. 
[0018] In the conventional gravure version, the predetermined printing pattern 
frame 4 was formed in consideration of the number of picking from the printing 
version used as a parent etc. However, by such approach, as shown in (a) of 
drawing 6 , although the crevice 11 is formed in the uniform configuration, at the 
end, a crevice 1 1 is cut on the way and the configuration of Crevices 11a, 11b, 
and 11c serves as an inequality in the center section. By this, at the edge of the 
printing pattern frame 4 ; the width of face of a cutting plane will change with 
configurations of the crevice in the edge. For example, at crevice 1 1a, they are 
width of face wb and crevice 1 1 c in width of face wa and crevice 11b.lt is then 
set to wc. 

[0019] As the amounts of the conductive paste filled up with crevice 11a and 
crevice 11b since the width of face cut differs also differ and the amount of the 
conductive paste 51 imprinted by the edge is also shown in (b) of drawing 6 , at 
crevice 1 1a, it is Vb in Va and crevice 1 1b. It differs. 

[0020] Thereby, as shown in (c) of drawing 6 , the pattern configuration of the 
conductive paste 51 imprinted on the dielectric sheet will become a thing 
containing heights 51a and crevice 51b, and will become a pattern with wave-like 
**** which does not have linearity. 

[0021] Here, if the conductive paste of such a pattern is calcinated, an internal 
electrode is formed, the laminating of the dielectric sheet equipped with this 
internal electrode is carried out and a ceramic condenser is formed, dispersion 
will arise in an effective internal electrode area by using the internal electrode 
whose edge is not linear. That is, dispersion will be produced in the capacity of a 
capacitor. 

[0022] The purpose of this invention is to offer the gravure version which can 
print the imprint object which equips an edge with linearity. 



[0023] Moreover, other purposes of this invention are to constitute laminating 
electronic parts equipped with highly precise electrical properties (capacity etc.) 
using gravure. 
[0024] 

[Means for Solving the Problem] This invention is constituted from the aggregate 
of two or more crevices which had the printing pattern arranged, and abbreviation 
etc. spreads and carries out aperture width of the **** direction of the adjacent 
crevices which form **** of a printing pattern among two or more crevices, and it 
constitutes the gravure version. 

[0025] Moreover, this invention uses as the repeat pattern of the same 
configuration two or more crevices which form a printing pattern, and constitutes 
the gravure version. 

[0026] Moreover, this invention arranges the auxiliary crevice of the same 
dimension for every side at the edge of said printing pattern, and constitutes the 
gravure version. 

[0027] Moreover, this invention performs internal electrode printing of laminating 
mold electronic parts using said gravure version, using conductive paste as an 
imprint object. 

[0028] Moreover, using said gravure version, this invention applies to a ceramic 
green sheet front face the conductive paste which is an imprint object, is 
equipped with the internal electrode formed by drying, and constitutes laminating 
electronic parts. 
[0029] 

[Embodiment of the Invention] The configuration of the gravure version 
concerning the 1st operation gestalt is explained with reference to drawing 1 and 
drawing 2 . Drawing 1 is the top view of the gravure version, (a) of drawing 2 is 
the partial enlarged drawing of the edge of a printing pattern frame, the related 
Fig. of the amount of conductive paste imprints, and the partial enlarged drawing 
of conductive paste with which (b) was imprinted. In drawing 1 and drawing 2 1 a 
printing pattern frame and 1 1 for the printing version and 4 A crevice, The crevice 



which 11a, 11b, and 1 1 c require for the edge of the printing pattern frame 4, 
respectively, 51 is 51a, conductive paste and 51b are the edges (heights, 
crevice) of a conductive paste printing pattern, and they are wa and wb. Width of 
face [ in / respectively / the edge of the printing pattern frame 4 of Crevices 11a 
and 1 1 b ], Va, and Vb It is the amount of conductive paste imprints. 
[0030] The crevice 1 1 of the shape of two or more rectangle is formed in the 
printing version 1 inside; the predetermined printing pattern frame 4. This printing 
version 1 is installed in the front face of the roll for gravures. A crevice 1 1 is filled 
up with conductive paste, rotating the roll for gravures. The conductive paste with 
which the predetermined pattern was filled up is imprinted by the dielectric sheet 
front face in case the roll for gravures contacts a dielectric sheet (printing hand- 
ed), and it forms a predetermined internal electrode pattern. 
[0031] The printing pattern frame 4 applies a photoresist to the part which does 
not form the crevice 1 1 of the printing version 1 , and is formed by performing 
exposure, development, and etching. 

[0032] The crevices 1 1 a and 1 1 b which start the edge of the printing pattern 
frame 4 here among the crevices 1 1 which constitute a printing pattern are the 
width of face wa cut by the edge of the printing pattern frame 4, respectively as 
shown in (a) of drawing 2 , and wb. It is formed so that abbreviation etc. may be 
spread and may become. 

[0033] By considering as such structure, as shown in (a) of drawing 2 , they are 
the amount Va of imprints of conductive paste 51 , and Vb in Crevices 11a and 
11b.lt comes to spread abbreviation etc. Therefore, as shown in (b) of drawing 2 
R> 2, in the pattern edge of the conductive paste 51 imprinted by the dielectric 
sheet, the difference of heights 51a and crevice 51b is cancelable. The internal 
electrode pattern which has linearity can be formed in **** by this, and dispersion 
in the interior electrode surface product of effective can be reduced. 
[0034] A stacked type ceramic condenser equipped with a highly precise capacity 
can be constituted by forming a layered product, cutting according to an 
individual using the ceramic green sheet equipped with the internal electrode 
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formed as mentioned above, and preparing an external electrode. 
[0035] In addition, although the configuration of a crevice 11 was made into the 
shape of a rectangle with this operation gestalt, you may be the shape of a 
rectangle, a rhombus, a triangle, a round shape, etc., and it does not specify 
especially about the include angle to the printing version, either, and the width of 
face from which a crevice is cut out at the edge of a printing pattern frame should 
just become the same. 

[0036] Next, the configuration of the gravure version concerning the 2nd 
operation gestalt is explained with reference to drawing 3 . 
[0037] Drawing 3 is the top view of a printing pattern, and, as for a crevice, and 
1 1 a and 1 1 b, 1 1 is [ the crevice of a pattern edge and 1 2 ] auxiliary crevices. 
[0038] In order to form the crevice 1 1 of the shape of two or more rectangle in the 
center and to form this edge in a pattern edge, the crevices 11a and 1 1b cut 
partially are formed in the gravure version shown in drawing 3 . Moreover, the 
auxiliary crevice 12 formed in the same pitch in the same configuration is formed 
in the periphery of the pattern which consists of crevices 11,11a, and 11b. Other 
configurations are the same as the gravure version shown in the 1st operation 
gestalt. 

[0039] Since the auxiliary crevice 12 of the same configuration is established in 
the periphery section of a printing pattern no matter the printing pattern which 
consists of crevices 11, 11a, and 11b by considering as such structure may be 
what configuration, dispersion in the amount of imprints can be controlled. 
[0040] Moreover, since the configuration of the auxiliary crevice 12 which 
constitutes a periphery is fixed, the configuration of the crevice which constitutes 
the interior can be set as arbitration, and the degree of freedom of a design 
improves. 

[0041] in addition - although the crevice 12 which constitutes a periphery was 
formed in the shape of a rectangle with this operation gestalt - all configurations 
- abbreviation - as long as it is the same, you may be a rhombus, a triangle, a 
round shape, etc. 
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[0042] 

[Effect of the Invention] According to this invention, a printing pattern can be 
constituted from the aggregate of two or more crevices, and the gravure version 
which controls dispersion in the edge of the printing pattern by imprint can be 
constituted by [ on which abbreviation etc. spreads the aperture width to the **** 
direction of the adjacent crevices in said two or more crevices which form **** of 
a printing pattern ] carrying out. 

[0043] Moreover, according to this invention, by forming two or more crevices 
which form a printing pattern with some repeat patterns of the same configuration, 
it can design easily and the gravure version which controls dispersion in the edge 
by imprint can be constituted. 

[0044] Moreover, while being able to constitute the gravure version which 
controls dispersion in the edge by imprint by arranging the auxiliary crevice of the 
same dimension for every side at the edge of a printing pattern according to this 
invention, the degree of freedom of a design can be improved. 
[0045] Moreover, by using said gravure version for this invention, and performing 
internal electrode printing of laminating mold electronic parts to it, using 
conductive paste as an imprint object, dispersion in the effective electrode 
surface product of an internal electrode can be controlled, it is stabilized and the 
property of the laminating mold electronic parts constituted by this can be 
supplied. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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I.This document has been translated by computer. So the translation may not 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the gravure version concerning the 1st operation 
gestalt 

[Drawing 2] The partial enlarged drawing of the gravure version concerning the 

1st operation gestalt, the related Fig. of an edge and the amount of conductive 

paste imprints, the partial enlarged drawing of a printing pattern 

[Drawing 3] The top view of the gravure pattern concerning the 2nd operation 

gestalt 

[Drawing 4] The top view of the conventional gravure version 

[Drawing 5] The side-face sectional view of a stacked type ceramic condenser 

[Drawing 6] The top view of the printing pattern of the conventional gravure 

version, the enlarged drawing of a pattern edge, the related Fig. of an end shape 

and the amount of conductive paste imprints, the partial enlarged drawing of the 

imprinted conductive paste 

[Description of Notations] 

The 1 -printing version 

2-grids-like resist pattern 

It is a wrap resist pattern about the 3-non-printed section. 

4- printing pattern frame 

5- rectangle-like pattern 

11 - crevice 

The crevice concerning the edge of 1 1a, 11b, and a He-printing pattern 

12- auxiliary crevice 

20- stacked type ceramic condenser 

21- ceramic green sheet 



22- internal electrode 

23- element assembly 

24- external electrode 

Width of face in the edge of the printing pattern frame 4 of wa, wb, and the wc- 

crevices 11a, 11b, and 11c 

Va The amount of Vb-conductive paste imprints 

[Translation done.] 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 





[Drawing 3] 
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[Drawing 6] 
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